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(54) PULSE WAVE DETECTOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a pulse wave 
detector which causes small detection error by body 
movement and can more accurately detect a pulse wave. 
SOLUTION: A first piezoelectric sensor 10a is placed on 
an artery and a second piezoelectric sensor 10b on a place 
slightly off the artery. Since the piezoelectric sensor has 
narrow directivity, signals corresponding to a pulse 
waveform and a body motion wave are outputted from the 
first piezoelectric sensor 10a on an artery but signals 
corresponding only to the body movement are outputted 
from the second piezoelectric sensor which is not on an 
artery. The body motion components are canceled by 
taking difference of output from both piezoelectric sensors 
10a, 10b to enable an accurate pulse wave to be detected. 
The pulse rate and the waveform information are obtained 
from the pulse wave. 
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Mite J:5«t^S©£E*^ai)4«iairsm i osn-^iy^ 

oE^^mi^mr 2 <oEs-b ^-y-i . 

m;i2^1©BEm-fer>-tfCcJ:i,^s^UBft#i. B<iie^205E 

i(*J9l«:j:^)i*«E©EE;^^'S:<^aiL. A^-o, fiiafliR 
<^^tBft-^<!:Hutail2©EES-fe>1>-©ftltHfi#i*l. |S] 

IS. 

mmm 1 ©E^-br>-y©±fflij«:iegs n. BE;^^86%fti 

tHT«.02©EflB-b>-9-<t. 

aft»R©M96K:<t S{*«®©JI;'3^86i&^ia^ 1 oEE«42 

i*^ffl©aE:^^s(i%Sirsem i ©BEs-fei'-y-ice^-riti: 

C©e»«©m:^^Jt!»«:Sfrfsm 2 ©BEm-fe >t'-©EE^3! 

8!riEmi©jEm-b>-tf{cj:^t^airt#<i:, fneiiawE 
c©M-«ttfHss5ff¥^i9:M:j; K>mw^titcmmcmri>m 

i 'kwsL tri> ssmm 4 (cias©M««iiajga. 
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/cMft»€rW^rS. Ci€:!^iTSi9^]ll*ieSf 

3R3i6©^ ^©c>m*» 1 ©i«^3i«cie:a©M»«iaji^ 
10 *ts»wsgets^®*fiii> ^^^^^^©irgajmjsii-^ 

©^ %oi»-rn*» 1 ©iH:^ii(cieis©M!fi?tsitBi5g. 

©iS3}?^«:iem©J!iRi$*im§gg. 
[^Bg©^»B;'jriiB^] 
[0 0 0 1 ] 

ffi-r s M««imiia cc H -5 . 

[0002] 

30 ct», EK^*i^«0iws*tf !>Rlcc|^:<^ft>nT^,» 

40 L/cS6*©J!lRia«ltBRa©^ffill88*ao/cfc©-C*) 

c:©E 1 3 KLmtJi ^ ec. se3it©MSis^to^a«. 

tiSnfcf*. IDRttftSS!a54K*jl>-c. mil^lbtCJrSjft 

C 0 0 0 3 1 36^W«:«miTS7?«». Jflligcf © 
'v.* if a fcr>s©^ft«:fijJ 5 «R3fea©^{t*^ 'E.MJfi^*! 

50 *W7>'j7,t>-c(o^t^tAip^fsm^mi\jx\.^ 
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[0 004] 

( 0 0 0 5 ] i^cr. i<c^B^{ic©J: ^rj:S£3R©M®fife 

S. 20 
[0006} 

SSn> l5teSftfl)RCDMS)ii<*3a){CJ:S«:^M01I:tlS!Slj 
M-^i. B?fei?2C0EE1Hr>it(cJ:5eittJ«-^i*i6M 

mimnmn^^ntismmmLti^mi, com 

J: ^ JirfiiffllB*iMt» 2 -?©EES42 >1?-©— 75r-c<*tt 

«. ■e©8gglliafil*smiiail»J!lilJb{cg-r.2><iiSW:ieg$ 
ti. BlilESijM©Mi«rt*f«bK:j:5(*:^®©BE^^t&%*fe 
UiL. ttriaMSftifiriat^aj)©— :^«rStri5®i©£E 

*t-rsfljie^ I ©EESi^2>t^©ftla<t■^iB^ri2m2 ©ji 

S-fe>-9-©*ftfcbg#<!:*s. |gIffi<!:^cSffliJl5l±«:gMr-5 
:t»Sa6«:t^aTami©am-fe>-9-i. «5fami©EES 50 
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•b>1#-0±(li|K:B2a$ti> E^gg«i=fe«imr43f2©ff 

«i-fe>-9-4, a&M©Ma«iK:j:5»SM©E:t>S:»5:a5ta 

iii©am-fe>i»-«:eir*aiR»)ea#i8i. iJiaabjiiR 

±«:jfii:f/cfiiS©i*affi<b^SlL. »Sli{cj:ii*affi© 

i. C©fiii«©lE;^^Sb^Bifsam2©ffiS-b>-!f©Jl 

lasr 1 ©E«-b >1f {C J: ilSlffim^i . B5iaS2 ©ESI 

■fe > -t^-JC J: S tfeitim-^ i *^ 6 Mis tCK -r S 1t«?r 8Stf#r 
SMi^ftfSaXff^Si, C©Ma?t»f8a!l^#S«:j;0K 

■9-CfiltB T -5 <*a6 «!: PI-©(*86* I? 2 ©Em-fe > •tf-C*^ 
ttTSCi*J-C*4. ^/cxf!:#6Hjrj3:. mrga^2©Em 
H2>t*-©E:^^S9l^&«iaL!{cl,>ffliJ©ffi*lSW4:^;&. fir 
iS» 1 EiiESHz>i?-©E:^^a!!i^*|[aL.):ft>ffiij©ffi{c 

>t>-Ki1-a5*>e. Jnt>5^4|SJ— ©:^3?rS 1 ©E«42>-!*- 
[0007] 

[^i!8©^iS©?g,«] «T. **iJB©JIR?fi«fetBi^ia{c*i^ 

wssf®ife^)!i©?^i!Sccr3(,>7:. @ 1 1 2 

(Dm ©SIJfiJKfigWfHS 

0 1 ©^JK.1g-C(i, ES^^^ffiffl C/cm 1 ©E3H2 
>1>-<i:m2©E«-fe>1^i*ffifflL. miCDS.m-i2>^ 
*8ilJIIR±«:. m2©ESH2>1f4ai)R3!)i^fll*««:Sltlfc 

ffiaccffigr*. Eii5R^€:ffifflLfc-b>i;-{jtir6]f4*5 

m^fclb. abM±©l^l©Em-b>-9-*»e.«Mjgig3B<!: 

2 ©E«-b 6 ««:jaB^?gK:*f |£ 0 /c(t^/cW*< 
ai:^$ns, c©mzic;'m2©Em-fe>-!f©tH:^©^ 

»4«ffir4c t*i-c*. c©j!iRjs*»6iii?fe»^^fflaBtt 

[000 8] ®3l6fi*^6IRa€:*^lfcB-r 5aE3|5©JIR 
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}fi-t2>lf?:2oijefflL. -75-^SBifi(iLL«:ieSL. life:??* 
<DMi^?«r«iaibrL$5C tCC^c^, C<0tcsb. M*fe> 

»mi^iB:ic^'r ^ ^sato^ifligtc j: o r t ® s n 

[0 0 10] (2) 01(D||SfgBffiOi?*ffl 

ffi^SiS. »)M±tclBg3n'5>m 1 <OKn-i2>^ 1 0 a 

2<DIII|-b>-tM 0 b C<7)SlSCfm2(DEm-fe> 
lMOa. 1 0 b<Dfcil:^*^6>^^X^»*|^*T-2>:7 
;U^gP2 2a. 2 2 hi. ^(DtHti^mmr ^^^^2 
4a. 2 4b^{l;lri,^^, ||l(7:)EEm-fe>1^l Oai 
S2CDE^-t2>1f 1 0 bits. ftCC[^-!t$tt^}?o/cf 

Mte«§SB2 4a. 2 4 b<Da:;^*«A:^?2nr . 
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a 1 rtiEH-fe >lf 1 0 a . i 0 b ^oii 
C 0 0 1 1 ] Mig?tt$RBRf#Sl54 0 ti. ^§113 0 rf#e 
10 Pg^B^SIelS 30. 5[nl. 70', IOIhI^) 

V=60/T - (1) 

e>tir. -pijxtf. ^s^Ht (^?»J;itf. i o#) wtc?? 

^arSMiS^w^^aiL. ;^<OiafK (2) i^ffl 
V = wx (60/t) - (2) 

[0 0 12] m:fimso{tmmS^5 l*{igx.rfc^). m 

[ 0 0 1 3 ] 13 1 ( b ) (i. MtS^t^Hl^iacc*jC:f ^ffeo 
n^ct^^^C. (a) &Cfcl:fStftigP2 4 a. 24b. <!: 

^gB3 otcKAr^ajjiSiHSSs iJO^Mfflsnri^^So 

-g-Ur. ^^1/^352 2 a. 2 2 b<DMa:ti:^MaiSi|ii 

[0 0 1 4] El 2 {i. *:^B^<D||j!iSJgm*5lirffifflS 

a. 1 0 b(7)*gW OtKffitSit^rSO/ctCOriSo C 
cD0 2tC7f^3n-5i:^CC. EEm-fe>1M0«. h'xVSl 

©ffsim^i i;CiJffiffl$n, coama^i 1(0-^7(0 
S«:«r;i/^^^^Jg«jSi 2*ig2ts:3n. coigSiS 
1 2 JE^^ 1 1 a>SJ*{fJ©ffitctJ:7 ^ ;l/Atitfl[)jt6 

JSSCtctiEEmm-?- 1 1 cDilSct 0 l 4355 

ISg^n. tM 4±CC«aEm^^l l(^flfe:^fi]0 

50 S^^^l 1CC«. -t<DSEE^{k4ffiOiarft:a6cDi3ei 
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1 0 K 1 3 ^imm^c^m^sr^ c t 

i^mo^wbtmws^ 1 2 if^ummm^ 1 1 cc 

C[)JE«-i2>1f 1 0 arSiaiSn. :ti*ggP2 4 arififi? 

>1M 0 a /cC-t^^e *iMiSA 1 ^^m-r-S C <h7&5Sgr 

tcMiJSSJIiJi^. -yji^B^t. S2CDE^-lr>lf 
1 0 b rtfeiU $ ti. iiipiSB 2 4b n/cf&cDffi^ 

2(DEEn-^>-*r\t. i ^#S6M2±;!^^6rnfcfiia«:g2 

'Si&iff^B 1 O^^rt^ffiT^o C©Mjfi?ii5Ai?^$Bicr) 2 

Mi8[tf?R5^f#g|54 0tc«tt&?nS. M'Stf?8H»f#g? 

r3^«?>. 3^di>/c^i^ffiT;&^6±i53: ( 1 ) ccsfor, M 
CO 0 1 6 ] S4t3:. mi^f^m^j^/i-rdm^t^m^mi 

mS (^it) 6 ^it*<*6 1 ^JVh6 2im 

X.T:teO. :^lSD^'||2 0EES-fe>-!f 1 0 a. lOb^ 
mS^&^(fCJ^yir-tyLtc^>Vl 9;&5^;Uh6 2CD 

©{4ig«. (b) tC7n3niJ:^)Cc. i^#2bM±tc<a 
|gr^J:^{c-fe>'9- 1 9«:'-<;Uh 6 2<OS3:^f&Kc»S6 

tJ. (c) tCTj^sn^J:^^:. i^#S(,flR2±tcmicD 4C 

E^-fe>ifi 0a*5^aa-r-2)<t5^cffia3n. 
ob*Jieasn-cti-5. 

coo 1 7] ^tf*:(*6 1CC«. KJttCDA-:/y> 
©IgU&aJtDffe. :7^;L'^giJ22a. 22b, it*SSe2 4 
a, 24 b. ^26353 0. Mjgtt^f#gB 4 0 , 

5 i*^s$nri.i^. -fe^tf 1 9 6. ^if^iiL6 i<d 

y ^Jl^^UZ2a. 22bitt. h 6 2 P«3fCffl;?fji 
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3&is^TT$ n sMjasg^j^ 6 4 cfc c/MJa^Tngj e 5 

ia. Mft!K*J7 0--9 OOPaltJWfei^.SJ, 9 1-110 
corBl^$Sfe.«^,2S. 111-13 OorH^^&j^M. I 3 

c 0 0 1 8 ] &i±tsimutc^ ^(fC^ mi (ommBmi^cj: 

, OBEm*fe>-9-l 0a5g:S(iM2±CCiBaT'SC<b-e (MM 

M2 35^6^6 briear^) c irm i coEE^-i2>i^tc j: 
n(Dm5^i)>fbjmmmc (= (MSd+flcaft) ssff5A-» 

lll<DEEm-fe>tM 0 aCC#$n^|RSfi^»A 1 \t^<D 
rx-:>fc. ccDJ:^tc^l(Dje5Sfl5ggtcj:n«. Wmcj: 

CO 0 1 9 ] :xftcm2(ommBB(>c-o\.^xi!iiBMr^. m 

1 (Om&BBVit. m 1 C0EES-fe>-9' 1 0 a <!:||2©JI, 

m-^i^v-i oh(^j:^^mm^^y ^ji^HB^m. mum 

S(06g;^€::^->'>'-L/rLi^C\ SEES-fe>tM0ai 
1 0 h(D^^^ t -yx i>»mfli^^+^u:m^x^tj:i^ 
m^t^$>^. -ecr, c(D^2©»fe^sirii. mi(o 

ff«-b>-y-l 0 aim2CDEES-b>lM 0 b^C^^TS 

C0 02 0]H5«. ®2(DlligJKSS«:*jt:f^£E^-b> 
1f|^±CD}giKt*y2g^Sb/c^(Dr*'S, ff^-l2>-9-l 0 
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tui. mztomMmmvkt. ss (a) (d) tcjs 
Ti^w:. mKn-^>v- 1 0 a i 1 0 b tim^mmr 

05 (a) cc^r^rti. Hi 
<DE«-fe>i;-l 0 a(DQE:t^*SO:fr:>'^>^ffiCc^caM 

<Z)EE^-fe>tM 0 bOEE:^?*SC:fr Stoic -Sffi 

-^LT. H 1 cOEm-bVIM 0 acr>:7''7X®aD€r-lr>1^ 

1 9co-:fs(DUt}^j-(^cmmo. ^KDi^m-^^vi o 

Sffii^S^L/. »2©EES-fe>1^-l ObCD:7'^>^affi 

[0 02 1 ] S5 (b) ti. {^<Dmmy5m^7jkLtci><D 

V. l|l<DIIS-fe>if 1 0 a. ®2 0EE^-fe>-»^l 0 b 

CO 02 2 ] 05 (c) . (d) ti. m^^ci&o^mm^m 

^mOfci^(DT. (a), (b ) ■C^J•v-r:^>^SM(^± 
<0(tCML. (c) . (d) r»32CC, •7'^XSffiR|±;& 

Scfc^ccb/cfc(^)r*^o ;P:f*Wcc«Ei5 (c) cc^a 

0 aO-7-<:^xSM«:-fe>1f 1 9 o:>—yj(Dydt}m^(iCm 
l^L. miOJE^-feVtM 0aO3r^:;^S®<!:|g2C[)Ii 
m-fe>1^l 0 bCDy^;^SH<f:^SJ*L. ®20JE^-fe 

1 0 bCD-7-f':^;^ffiffi^-tr>1f 1 QCDfte^^OtfcJj^JS 

^(fcmmr^, ^/c, 05 (d) «c7S2nscfc!>cc. m 

1 CDIE^-fe >-tM 0 a . m 2 (DKm-^ >-tM 0 b ftOC 

CO 02 3 ] sets. m2(0mWmi&(fCj:^'^y^ I 9 
S|oI±7&iSi^$n/c2ocOEEm-fe>1M 0 a. 10b% 

Migttfaaxf#sP4 oi. ai;^a35 0 i^wuri^i 
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[0024] ^mmBi&icj:ri{t. m i oKm-^^ir i 

0aill2OBE1|-fe>lM 0 b ^rfi^jCCg^rSC i 

snriiS/cab. ^a&aps o*5:Fsr*s<i:it«:. -g-o 

tfi^fi^ ?:i!iST ^>:7^>'U^g522i it$ggp 2 4 

^. MiESHz>1f 1 0 a. 1 0 b3e)S«iaT5<*«) 

fi?>, •fe>1t 1 9;!)i6«M'ig?fi-^il^u-^;UCDft-^^ffi:t^ 
SiJ-^CiT&srt^o fitor. ass ^l/:>gP2 2. 
i9*ag52 4 ) CD y >f :^ ^ i!' >i^«:Mi«ii^CC^^-l± 

[0 02 5] y^^Hs ©^ssj&stcoiirittB^T'So c 

■Cii^lEE^-feVtM 0 acr)«^tbiS0cfcl^faco*i&ff$iO 

[002 6] S7{im3©lljiffiff$!StCfcC:r-5i^BEm-fe> 
1f 1 0 a . 10 bOSHSHf^ ( a ) . SC>'i^+BcDMiK^ 

*^ai"r'5>jis (b) ^mutciiCDvh^. ccomi 

(a) iC7n3n^>cl:^>CC. H 1 ©Em-fe>1^ 1 0 a;&i<i: 
30 ^S-ia6M2±CCi3gSn. »2CDffi«-b>-!t 1 Ob<D«8 
a5;&ii^>»a6M2±tcl2S$n€><fc5 0c. -fe>lfl9(7D 
lX0W:f{4g^fSST^. 'r^c:b-^. 04 (c) ^cij^U 
/cmiCDg|iS?i5SltC;tel:f^-te>lM 9 J:0 4. 
M2 CcStf ^ft5^0ftS*^/J>3 < ^c-S J:^ tc, -n^ju h 6 
2(CBXf3Wt:fS. 

[0 0 2 7] 07 (b) tCTKTcfc^tC. i ^'g-«jfilR2*J , 
^(CS0±*^0. -^cDSSi!ir<t ^#S5M2 copter ti^i^ 
40 aJ»tCiBg§n/cSr l OEm-fe>1f l O a T&JIEtF^SW 
m2<^)JEm'fe>tM 0 b(3:5g;^*S0:fTjHfflcOjg?je?:«^ 
(OKM-^^V-l Oa. 10 bCDia|{agCCj:-^rE«iJ«/cC 

E«-fe>tMOa. 1 0 btti^tacDigjB^ftimrsc t 

[0 0 2 8 ] 08(3:. ME^-feV-tfl 0 a. lObCDM 

Wi(^Mr^mt}mi^mLtc<bo:>v&^. coasted 

50 snSJ:^tc, miOES-b>i^l 0 a(Cct&«^a?g?B 
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^(c. s:i.^(cM^m^m^n^mmrSBA2tE2^m 

S/Ni:t^«<T^CcE:*^BJtgtC3:cS. 
lU9\'<om^(Ommc-:)i,^Xit. 01(a). (b) , X 10 

S5 (a) (d) (Oi.^-rtifj^ommtr^Ct'V 
10 a. 1 0 br^aiSn^MttCCOC^T^J. E«-l2> 

05 (a) - (d) <^SM4TSC6rSMifiM5J 
[0 0 3 0 ] ;^0cm4CO||)SSB.®{c-ot^rUiH^T-5>« m 

^i)^momEEm-^>1t l O a. l O b J&±T— S 30 
tCfiia. <!:^#BblI)ILtCDf*SCC^SL/c||l(DIES-fe> 
1^1 0atcet3^<$«i<tf^-oa&t*±fIiJ^cSta/cm2 
1 Obi^B^^--^. flRS!iCCot.^rtJmi 
(DBE«'fe>1f 1 0 atc©^e^:>Si:^;:ftt®il^/ct<D 

CO 03 1 ] m9ii^m4(Dmmmm(^io(.'f^-^>vi 9 

<^)«i^^^U/c*)CDr^>^. C<3D09 (a) (^CfriSti^ 
i^CC. -feV-tfl 913:. Sl(DEEai-fe>t^l Oa:6i«t^ 

obi)mt^xmm^ti^. mEEm-^^^i osi. lOb 4o 

a. 1 0 b(i. SISgPM? 0«:j:03tl^Sl 5 a <!:3?:f# 

fil 5b<i:;&siis$n^i^fc^. BMmi&o^^K^m 

a^^•--^Kl3a. 1 3 bSr^Orfgtttgl 2 aitiabtS 

1 2 bi*si£ssns. c©s^SBtt7o«. Bm^m 
CO 0 3 2] mm^mo{t. ^tmi sbtca^sti 

^mmm It. 3t^«l 5a«:@S3n'S@Sffi7 2 

W@S«7 K 7 2^iSg:T^1®3a<3D@Sft7 3;&^ 

6^tfiS;$nriiS. eiiSBivta o«. te^^'N--^ f 1 3 b 50 
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CCKO W:t6nS{£«ffi8 1 <!:, ^J^y F 1 3 aCCH? 

CO 0 3 3 ] e^fvtS Ota:. 09 (a) Cc^^ta-SJ: 
^CC. @SSi5t^7 0J:OfcJ1-fflijCcSt)aj-SJ:^tcA#< 

nr *5 0 . c o^i^gptcsasa 7 3 mmmxB.vn 
2*25>f«r^ct^tcffM^nrci-5. -eur. c©^ 

»; FS68 4tC{iMi8&CD^*m 1 6DE«-fe>if 1 0 a«c 

*?K^^es«8 2 cc^Ecc^ssn-sc i-CH^S 

CO 03 4] 3^j:*5\ :§l4(0|®g^J,^tC:feC:f^-b>iM 9 
feWcDgC^CDfll^tCOlirti. 01 (a) . (b) . X 

«0 6 tc7nL/ct^rn*:»oiiss«ifi£i r -s c i^ospjte-c 

*^)^o 0 6(DlHlSg«^i-r'2)li^(C{3:. 05 (a) - 
(d) OC>-rno3giKiLr4>J:Ci, 
C0 0 3 5];x«:. C(i:>^'^\iCnWL^tifdmA(omMm 

m(iC^^^^^ly'^\ 9(DKjmc#t,ir09 (b) ^#ftg 
L/^cXii6Si?ar^» 09 (b) K:77^$n'5>cfce>tc. i -5 

THBSS n/c"5I^1*gPtt 8 5 Ocet) . H 1 (DES-br > 

-tM 0 a«:<7)^fc^?n^o cncc^ur. f*abq«. 

G^tgS 2;&^6^l<DJEm42>1M 0 atce^^g fi^ t 

eas8 2. e^8 3sc/e^8 i4et5o, 

rm2cD|Em-lr>1f 1 ObCCte^^n'So ^/c. 

h6 2:656et»^i*ja-^. •^^'l/ h 6 2c[>i^HliW^e)J¥Sn 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st piezo— electric sensor which is arranged on an artery and detects pulsation of 
said artery, and the pressure fluctuation of the body surface by the body motion, The 2nd piezo- 
electric sensor which is arranged in near which avoided said artery top. and detects the pressure 
fluctuation of the body surface by the body motion. Pulse wave detection equipment characterized 
by providing a pulse wave information acquisition means to acquire the information about a pulse 
wave from the detecting signal by said 1st piezo-electric sensor, and the detecting signal by said 
2nd piezo-electric sensor, and an output means to output the information about the pulse wave 
acquired by this pulse wave information acquisition means. 

[Claim 2] Said 2nd piezo-electric sensor is pulse wave detection equipment according to claim 1 
characterized by being arranged in the location where it touches near [ the ] the edge on said 
artery, and detecting pulsation of said artery, and the pressure fluctuation of the body surface by 
the body motion, and detecting one side of said pulsation and said body motion by the 1st [ said ] 
detecting signal and opposition by the piezo-electric sensor. 

[Claim 3] When the detecting signal of the 1st [ said ] piezo-electric sensor to said body motion 
and the detecting signal of said 2nd piezo-electric sensor connect the sides used as a like pole, it 
is pulse wave detection equipment according to claim 1 or 2 which connects said 1st piezo-electric 
sensor and said 2nd piezo-electric sensor to a serial, and is characterized by said pulse wave 
information acquisition means acquiring the information about a pulse wave from the output signal 
of said both piezo— electricity sensor by which series connection was carried out. 
[Claim 4] The 1st piezo-electric sensor which detects pressure fluctuation, and the 2nd piezo- 
electric sensor which is arranged at said piezo-electric 1st sensor bottom, and detects pressure 
fluctuation, The pulsating means of communication which transmits the pressure fluctuation of the 
body surface by pulsation of an artery to said 1st piezo-electric sensor, The body motion transfer 
plate which contacts the body surface of the location which avoided said artery top, and transmits 
the pressure fluctuation of the body surface by the body motion to said 1st piezo-electric sensor, 
The body motion transfer member which transmits the pressure fluctuation of this transfer, plate to 
the field of the side which detects the pressure fluctuation of said 2nd piezo-electric sensor, Pulse 
wave detection equipment characterized by providing a pulse wave information acquisition means 
to acquire the information about a pulse wave from the detecting signal by said 1st piezo-electric 
sensor, and the detecting signal by said 2nd piezo-electric sensor, and an output means to output 
the information about the pulse wave acquired by this pulse wave information acquisition means. 
[Claim 5] Pulse wave detection equipment according to claim 4 characterized by having the 
transfer device in which the force which the field of the side which does not detect the pressure 
fluctuation of said 2nd piezo-electric sensor receives is transmitted to the field of the side which 
does not detect the pressure fluctuation of said 1st piezo-electricity sensor, 

[Claim 6] Pulse wave detection equipment according to claim 4 or 5 characterized by what the slit 
section which met said artery is formed in said body motion transfer plate, and the flexible member 
arranged in said slit section or said slit section is made into said pulse wave means of 
communication for. 

[Claim 7] It is pulse wave detection equipment given in any 1 claim of claim 1 to the claims 6 which 
said pulse wave information acquisition means acquires a pulse rate as information about a pulse 
wave, and are characterized by what said output means outputs for the pulse rate acquired by said 
pulse wave information acquisition means. 
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[Claim 8] It is pulse-wave detection equipment given in any 1 claim of claim 1 to the claims 6 
which said pulse-wave information acquisition means is equipped with a storage means store said 
pulse-wave signal, and it acquires said pulse-wave signal for predetermined time as information 
about a pulse wave, store it in said storage means, and are characterized by what said output 
means outputs said pulse-wave signal stored in said storing means for. 

[Claim 9] It is pulse wave detection equipment given in any 1 claim of claim 1 to the claims 6 which 
It has a display means, and said pulse wave information acquisition means acquires a pulse rate or 
a pattern of pulse wave as information about a pulse wave, and are characterized by what said 
output means outputs for the pulse rate or pattern of pulse wave acquired by said pulse wave 
information acquisition means to said display means. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to pulse wave detection equipment, and relates to 
the pulse wave detection equipment which detects a pulse wave from the pressure fluctugtion of 
the artery by the blood flow in a detail. 
[0002] 

[Description of the Prior Art] Detecting the pulse wave by the blood flow which flows an artery is 
widely performed, in case a medical site and the health care are performed. Detecting a pulse rate 
etc. automatically electronically using pulse wave detection equipment besides in case palpation 
detecting this pulse wave detection as a pulse rate of predetermined time is also performed widely. 
As equipment which detects a pulse wave electronically and obtains a pulse rate, the approach of 
using a piezoelectric device, the approach of detecting optically, etc. are put in practical use. As an 
approach of using a piezoelectric device, it has arranged on an artery by having used the 
piezoelectric device of a piezo mold as the sensor, and the pulse rate is detected from the 
pressure variation (variation rate of the epidermis by the pressure) of the epidermis accompanying 
the pressure variation inside an artery. Drawing 1 3 expresses the equal circuit of the conventional 
pulse wave detection equipment which used the piezoelectric device. As shown in this drawing 13 , 
one piezoelectric device 1 was used for conventional pulse wave detection equipment, and it has 
detected the pressure variation of the epidermis by the artery as electrical-potential-difference 
change. And a pulse rate is detected from the changing wave shape according [ the wave by the 
output signal / on the number section 4 of the pulsometer through and after being further amplified 
by the amplifier 3, and ] the filter section 2 to electrical-potential-difference change. 
[0003] The approach of on the other hand detecting optically detects a pulse from change of the 
amount of extinction accompanying change of the amount of hemoglobin in blood, emitted light with 
the light emitting diode, and has detected the pulse from the light income in the photo transistor 
which receives this. 
[0004] 

[Problem(s) to be Solved by the Invention] However, although it could detect correctly with 
conventional pulse wave detection equipment when a pulse wave was detected in the condition of 
having made it the rest at the hospital or the house, when the subject moved during detection, the 
body motion noise (noise based on a motion of the subject) occurred, and an exact pulse wave was 
not able to be detected. That is, if it was the case where a piezoelectric device is used, since the 
epidermis of a component part would move by the body motion of the subject and a piezoelectric 
device would also detect body motions other than pulsation, even if it was the range of an 
everyday motion, when the subject was moving, an exact pulse wave was not able to be detected. 
On the other hand, since the blood stream of an artery changed with body motions a lot similarly 
when detecting blood pressure from the amount of extinction of light, when the subject was 
moving, an exact pulse wave was not able to be detected. 

[0005] Then, it was made in order that this invention might solve the technical problem in such 
conventional pulse wave detection equipment, and it aims at offering the pulse wave detection 
equipment [ there are few detection errors by the body motion, and ] which can detect a more 
exact pulse wave. 
[0006] 
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[Means for Solving the Problem] The 1st piezo-electric sensor which is arranged on an artery and 
detects pulsation of said artery, and the pressure fluctuation of the body surface by the body 
motion in this invention, The 2nd piezo-electric sensor which is arranged in near which avoided 
said artery top, and detects the pressure fluctuation of the body surface by the body motion. Pulse 
wave detection equipment is made to possess a pulse wave information acquisition means to 
acquire the information about a pulse wave from the detecting signal by said 1 st piezo-electric 
sensor, and the detecting signal by said 2nd piezo-electric sensor, and an output means to output 
the information about the pulse wave acquired by this pulse wave information acquisition means. 
Thus, by detecting a body motion and pulsation by one side of two narrow piezo-electric sensors, 
and detecting a body motion on the other hand, the orientation range can remove a body motion 
component and can acquire pulse wave information. For this reason, it is hard to be influenced by 
the body motion, and even if it is leading an everyday life, a pulse wave is continuously detectable 
[ always carrying ]. Moreover, by this invention, said 2nd piezo-electric sensor is arranged in the 
location where it touches near [ the ] the edge on said artery, and detects pulsation of said artery, 
and the pressure fluctuation of the body surface by the body motion, and detects one side of said 
pulsation and said body motion by the 1st [ said ] detecting signal and opposition by the piezo- 
electric sensor. Thereby, while a body motion component is removable, the detecting signal of 
pulsation can be obtained by high power. Moreover, in this invention, when the detecting signal of 
the 1st [ said ] piezo-electric sensor to said body motion and the detecting signal of said 2nd 
piezo-electric sensor connect the sides used as a like pole, said 1st piezo-electric sensor and said 
2nd piezo-electric sensor are connected to a serial, and said pulse wave information acquisition 
means acquires the information about a pulse wave from the output signal of said both piezo- 
electricity sensor by which series connection was carried oul Thereby, in both the piezo- 
electricity sensor, a body motion signal is removable. Moreover, the 1 st piezo-electric sensor which 
detects pressure fluctuation in this invention and the 2nd piezo-electric sensor which is arranged 
at said piezo-electric 1st sensor bottom, and detects pressure fluctuation. The pulsating means of 
communication which transmits the pressure fluctuation of the body surface by pulsation of an 
artery to said 1st piezo-electric sensor, The body motion transfer plate which contacts the body 
surface of the location which avoided said artery top. and transmits the pressure fluctuation of the 
body surface by the body motion to said 1st piezo-electric sensor. The body motion transfer 
member which transmits the pressure fluctuation of this transfer plate to the field of the side 
which detects the pressure fluctuation of said 2nd piezo-electric sensor. Pulse wave detection 
equipment is made to possess a pulse wave information acquisition means to acquire the 
information about a pulse wave from the detecting signal by said 1st piezo-electric sensor, and the 
detecting signal by said 2nd piezo-electric sensor, and an output means to output the information 
about the pulse wave acquired by this pulse wave information acquisition means. Thereby, the 
same body motion as the body motion detected by the 1st piezo-electric sensor is detectable by 
the 2nd piezo-electric sensor. Moreover, in this invention, it has the transfer device in which the 
force which the field of the side which does not detect the pressure fluctuation of said 2nd piezo- 
electric sensor receives is transmitted to the field of the side which does not detect the pressure ' 
fluctuation of said 1st piezo-electricity piezo-electricity sensor. Thereby, the same force as the 
force of joining the 2nd piezo-electric sensor from the outside can be transmitted to the 1st 
piezo-electric sensor. Moreover, in this invention, the slit section which met said artery is formed 
in said body motion transfer plate, and let the flexible member arranged in said slit section or said 
slit section be said pulse wave means of communication. Moreover, in this invention, said pulse 
wave information acquisition means acquires a pulse rate as information about a pulse wave, and 
said output means outputs the pulse rate acquired by said pulse wave information acquisition 
means. Moreover, in this invention, said pulse wave information acquisition means is equipped with 
a storage means to store said pulse wave signal, acquires said pulse wave signal for predetermined 
time as information about a pulse wave, and stores it in said storage means, and said output means 
outputs said pulse wave signal stored in said storing means. Moreover, in this invention, it has a 
display means, said pulse wave information acquisition means acquires a pulse rate or a pattern of 
pulse wave as information about a pulse wave, and said output means outputs the pulse rate or 
pattern of pulse wave acquired by said pulse wave information acquisition means to said display 
means. 
[0007] 
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[Embodiment of the Invention] Hereafter, the gestalt of the suitable operation in the pulse wave 
detection equipment of this invention is explained to a detail with reference to drawing 1 2 from 
drawin g 1 . 

(1) With the operation gestalt of the outline 1st of the 1st operation gestalt use the 1st piezo- 
electric sensor and the 2nd piezo-electric sensor which used the piezoelectric device, and arrange 
the 1st piezo-electric sensor in the location which separated the 2nd piezo-electric sensor slightly 
from the artery on the artery. Although the signal corresponding to a pattern of pulse wave and a 
body motion wave is outputted from the 1st piezo-electric sensor on an artery since the sensor 
which used the piezoelectric device has narrow directivity, from the 2nd piezo-electric sensor 
which is not on an artery, only the signal corresponding to a body motion wave is outputted. By 
taking the difference of the output of these 1st and 2nd piezo-electric sensors, a body motion 
component is canceled, an exact pulse wave can be detected, and a pulse rate and wave 
information are acquired from this pulse wave. 

[0008] In addition, two conventional pulse sensors which detect a pulse from the amount of 
extinction are used, one side is arranged on an artery, another side is arranged in the location 
distant from on the artery, and although detecting a pulse wave from the difference of both the 
sensors output is also considered, an exact pulse wave is necessarily undetectable. That is, when 
the sensor by which the sensor on an artery detected the body motion wave and the pattern of 
pulse wave, and separated from on the artery detects only a body motion wave, it is possible to 
detect the pulse wave of sufficient signal level from the difference of both detecting signals. 
However, since the sensor which detects a pulse from the amount of extinction has the wide 
orientation range of the light irradiated, even if it arranges a sensor in the location distant from on 
the artery, a pulse wave will be detected although it is lower than the disregard level. Although a 
body motion wave can be removed when the difference of the detecting signal by both sensors is 
taken, signal level will become low and it will become impossible for this reason, for a pattern of 
pulse wave to also detect an exact pulse wave by difference. Moreover, extinction of the light from 
issue diode is carried out by the capillary of a large number which exist near a body surface. For 
this reason, the sensor arranged in a different location had detected change of the amount of 
extinction by different capillary. Furthermore, when the blood stream of an artery mainly changes 
and the blood stream of a capillary mainly changes with body motions, both the blood streams of an 
artery and a capillary may change and. as for both sensors, detection has unreasonableness 
considering change of a body motion as the same wave. 

[0009] Then, by the 1st piezo-electric sensor, he catches change of the epidermis by pulsation by 
directivity using a high (the orientation range being narrow) piezoelectric device with this operation 
gestalt, and is trying not to catch by the 2nd piezo-electric sensor. And he is trying for both 
sensors to catch similarly about the body motion which gets across to epidermis. It becomes 
possible to be able to remove only a body motion component (cancellation) and to detect an exact 
pulse wave by taking the difference of both sensors, by this, without weakening the pulse wave 
component caught by the 1st piezo-electric sensor. The pulse rate which acquired the pulse rate 
as information about a pulse wave, and was acquired from this pattern of pulse wave to the display 
is expressed as the 1st operation gestalt Moreover, as acquisition processing of the information 
about a pulse wave, A/D conversion of the pattern of pulse wave is carried out and it memorizes 
in memory, and image display of the wave is carried out, or it is outputted to a display at various 
external devices, such as a personal computer and diagnostic equipment of medical application. 
[0010] (2) The detail drawing 1 of the 1st operation gestalt expresses the configuration of the 
pulse wave detection equipment of the 1st operation gestalt As shown in this drawing 1 (a), pulse 
wave detection equipment 1st piezo-electric sensor 10a arranged on an artery, and 2nd piezo- 
electric sensor 10b arranged in the location (location which does not have the epidermis change by 
pulsation near the 1st piezo-electric sensor 10a) distant from on the artery. It has the filter 
sections 22a and 22b which remove a noise component from the output of these 1st and 2nd 
piezo-electric sensors 10a and 10b, and the amplifiers 24a and 24b which amplify that output The 
piezoelectric device of the piezo mold in which both 1st piezo-electric sensor 10a and 2nd piezo- 
electric sensor 10b had the same property is used. Moreover, the output of both the amplifiers 24a 
and 24b was inputted, and pulse wave detection equipment is equipped with the pulse wave 
information acquisition section 40 which acquires pulse wave information from the pattern of pulse 
wave by the differential section 30 and the differential section 30 which obtain a pattern of pulse 
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wave from both difference, and the output section 50 which outputs the acquired pulse wave 
information. In addition, it expresses with drawing 1 about the piezo-electric sensors 10a and 10b 
in Capacitor C and the equal circuit by Resistance R. 

[0011] The pulse wave information acquisition section 40 is equipped with the number section 41 
of pulsometer which carries out counting of the pulse rate from the pattern of pulse wave obtained 
in the differential section 30. In this number section 41 of pulsometer, count measurement of 
predetermined of the time interval between each pulse wave (for example, 3 times. 5 times. 7 
times. 10 etc. times, etc.) is carried out. and it asks for the pulse rate V for 1 minute after the 
mean time T of the measuring time of each time according to the following formula (1) 
V=60/T — (1) 

In addition, the number w of pulse waves which is not restricted when asking for a pulse rate from 
the mean time T between pulse waves, for example, exists in predetermined time t (for example, 10 
seconds) is detected, and you may make it ask for the pulse rate V for 1 minute with the following 
formula (2). 
V=wx (60/t) — (2) 

In the number section 41 of pulsometer. the output section 50 is supplied with the pulse rate for 
which was made to generate the pulse wave signal which shows existence of pulse waves, such as 
a pulse signal, for every pulse wave, and it asked. 

[0012] The output section 50 is equipped with the display 51. and displays the pulse rate supplied 
from the number section 41 of pulsometer. A display 51 carries out image display of the pulse rate 
with constituting from a liquid crystal display, or may be made to indicate the pulse rate at a panel 
by lightning. 

[0013] Drawing 1_ (b) expresses other circuitry in pulse wave detection equipment. As shown in this 
drawing 1 (b). it replaces with Amplifiers 24a and 24b and the differential section 30 in (a), and the 
differential amplifier section 31 is used. And both the outputs of the filter sections 22a and 22b are 
supplied to the differential amplifier section 31. and while taking the difference of both outputs in 
the differential amplifier section 31. magnification processing is made so that it may become the 
signal of predetermined level. Thus, according to the configuration of drawing 1 (b). it enables them 
for there to be few components mark, to end and to miniaturize pulse wave detection equipment 
[0014] Drawing 2 expresses the cross-section structure of the piezo-electric sensor 10 (generic 
name of the 1st and 2nd piezo-electric sensors 10a and 10b) used in the operation gestalt of this 
invention. As shown in this drawing 2 . the piezoelectric device 1 1 of a piezo mold is used, the 
diaphragm 12 by aluminum is arranged in one field of this piezoelectric device 11. and, as for the 
piezo-electric sensor 10, the insulating film-like pad 13 is arranged in the field of the opposite side 
of a piezoelectric device 1 1 of this diaphragm 12. And the spacer 14 thicker than the thickness of a 
piezoelectric device 1 1 is arranged at the periphery section of a diaphragm 12, the field and 
predetermined spacing of the other side of a piezoelectric device 1 1 are set on a spacer 14, and 
the support plate 15 is arranged. The wiring 16 for taking out the electrical-potential-difference 
change is connected to the piezoelectric device 11. Thus, fluctuation of a body surface is 
outputted to a piezoelectric device 1 1 from wiring 1 6 as propagation electrical-potential-difference • 
change through a diaphragm 12 because the constituted piezo-electric sensor 10 carries out 
contact arrangement of the insulating pad 13 in a body surface. 

[0015] Drawing 3 expresses the wave condition in each part of the pulse wave detection equipment 
constituted in this way. In this drawing 3 R> 3, it is detected by 1st piezo-electric sensor 10a 
arranged on Wave A and the **** artery 2. and the wave after being amplified by amplifier 24a is 
expressed. As shown in this wave A, when a body motion does not exist it is easy to detect a 
pulse wave Al only from this 1st piezo-electric sensor 10a, but if a body motion exists, the wave 
part A2 containing both the components of body motion + pulsation occurs, and measuring will 
become difficult when the test subject is moving. On the other hand. Wave B is detected by 2nd 
piezo-electric sensor 10b, and expresses the wave after being amplified by amplifier 24b. Since it is 
arranged in the location [ on / the 2nd piezo-electric sensor and the artery 2 ] shifted as 
shown in this wave B. the pulse wave by pulsation does not detect but detects only wave B1 by 
the body motion. It is Wave C which took the difference of this both waves A and Wave B in the 
differential section 30. As shown in this wave C. the noise by the body motion is removed mostly, 
the pattern of pulse wave C repeated periodically is detected, and the pulse wave information 
acquisition section 40 is supplied, the time amount T1-Tn between the peaks [ in / at the pulse 
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wave information acquisition section 40 / this pattern of pulse wave C ] I — detecting — that 
average T — the number of pulse waves — counting — in the section 41. it asks and a pulse rate 
V can be found according to the above-mentioned formula (1) from the calculated average T 
L0016J Drawing 4 expresses the pulse wave detection equipment built into the clock. As shown in 
this drawing 4 . pulse wave detection equipment (clock) 60 is equipped with the body 61 of a clock 
and the belt 62. and the sensor 19 which packed the 1st and 2nd piezo-electric sensors 10a and ' 
10b in the same components is attached inside the belt 62. Like a common clock, a clock 60 makes 
the body 61 of a clock the back side of a hand, and attaches it in a left (or right) wrist In that case 
It moves in the die-length direction of a belt 62, and the location of a sensor 1 9 can justify a 
sensor 19 now so that being shown in (b) may be located on a **** artery as like. It is arranged so 
that 1st piezo-electric sensor 10a may be located [ being shown in a sensor 19 at (c), and ] on the 
**** artery 2 as like, and 2nd piezo-electric sensor 10b is arranged so that it may be located in 
the location [ on / the ****** artery 2 ] shifted. 

[0017] The filter sections 22a and 22b besides mechanical components, such as a movement of a 
clock. Amplifiers 24a and 24b. the differential section 30. the pulse wave information acquisition 
section 40. and a display 51 are arranged at the body 61 of a clock. A sensor 19 and the filter 
sections 22a and 22b of the body 61 of a clock are connected by wiring which was incorporated in 
the belt 62 and which is not illustrated. The screen (dial face) of the body 61 of a clock is equipped 
with the clock display 63 as which the time of day (a day. day of the week, etc.) as a clock is 
displayed, and the display 51 which consists of the pulse numeral section 64 and the pulse display 
65 as which a pulse rate V is displayed. Whenever it detects the peak I of a pattern of pulse wave 
C. the number section 41 of pulsometer supplies a pulse signal to a display 51. while asking for a 
pulse rate V from the pattern of pulse wave C supplied from the differential section 30. And in a 
display 51. while carrying out digital display of the pulse rate V to the pulse numeral section 64. 
according to the pulse signal supplied, green flashing of the pulse display 65 is carried out A user 
can recognize his pulse wave visually by seeing the pulse rate of the pulse numeral section 64, and 
flashing of the pulse display 65. In addition, you may make it change the flashing color of the pulse 
display 65 according to the number of pulses. 69 or less [ for example. ] — between 70-90. 
between green flashing, and 111-130 is considered as orange flashing, and yellow flashing and a 
pulse rate consider 131 or more for between blue flashing, and 91-110 as red flashing. Thus, since 
the flashing color of the pulse display 65 changes according to a pulse rate, the condition of the 
present pulse is easily distinguishable. 

[0018] As explained above, according to the 1st operation gestalt two piezo-electric sensors 10 
with high directivity are used. Wave (pulsating + body motion) A is detected by arranging 1st piezo- 
electric sensor 10a on an artery 2. The body motion wave B of this level is mostly detected with 
the body motion by the 1st piezo-electric sensor by shifting and arranging 2nd piezo-electric 
sensor 10b from an artery 2, and the pattern of pulse wave C (= (pulsating + body motion) wave A- 
body motion wave B) was obtained from the difference of both detecting signals. Thereby, it 
enabled the body motion component as for the detected pattern of pulse wave C, to detect a 
pulse wave to accuracy more, since the pulse wave component A1 contained in 1st piezo-electric 
sensor 10a remains as it is while being canceled mostly. Thus, since an easy configuration can 
detect a pulse wave (pulse) according to the 1 st operation gestalt without receiving the noise by 
the body motion, a pulse wave is [ an everyday life ] continuously detectable even with business. 
[0019] Next the 2nd operation gestalt is explained. With the 1st operation gestalt after carrying 
out filtering and magnification processing for the detecting signal by 1st piezo-electric sensor 10a 
and 2nd piezo-electric sensor 10b, the pulse wave was acquired from both differential signal. 
According to this operation gestalt it fully removes and the body motion of migration extent of a 
walk or the body can acquire an exact pulse wave. However, since the detecting signal of the 
comparatively intense body motion by movement etc. is considerably set to a high level compared 
with a pattern of pulse wave, it exceeds the capacity of an amplifier and may fully be unable to 
remove a body motion component for the difference of both the piezo-electricity sensors 1 0a and 
10b at all. So. in this 2nd operation gestalt a body motion component is beforehand canceled on 
the charge level generated in 1st piezo-electric sensor 10a and 2nd piezo-electric sensor 10b. 
[0020] Drawing 5. expresses the connection condition of the piezo-electric sensors in the 2nd 
operation gestalt The piezoelectric device 11 of the piezo-electric sensor 10 generates a charge, 
when a pressure is received, one field side becomes a plus pole, and the field side of another side 
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serves as a minus pole. With the 2nd operation gestalt as shown in d rawin g 5 (a) - (d). series 
connection of both the piezo-electricity sensors 10a and 10b is carried out. In that case, one same 
poles (plus poles or minus poles) are connected, and the same pole of another side is connected to 
the output terminal of a sensor 19. respectively. Thereby, from a sensor 19, the detecting signal 
removed in the body motion component (noise) is outputted. The field (henceforth a plus pole face) 
which becomes a plus pole in response to the pressure of 1st piezo-electric sensor 10a is made to 
counter a body surface, and the field (henceforth a minus pole face) which becomes a minus pole in 
response to the pressure of 2nd piezo-electric sensor 10b is made to specifically counter a body 
surface in the example shown in drawing 5 (a). And the plus pole face of 1st piezo-electric sensor 
10a is connected to one output terminal of a sensor 19, the minus pole face of 1st piezo-electric 
sensor 10a and the minus pole face of 2nd piezo-electric sensor 10b are connected, and the plus 
pole face of 2nd piezo-electric sensor 10b is connected to the output terminal of another side of a 
sensor 19. 

[0021] Drawng^S (b) is what showed other connection methods, and 1st piezo-electric sensor 10a 
and 2nd piezo-electric sensor 10b make a minus pole face counter a body surface, and it connects 
both minus pole faces. And both the plus pole face is connected to both the output terminals of a 
sensor 19. respectively. 

[0022] Drawing 5 (c) and (d) are what showed the connection method of further others, to having 
connected minus pole faces and having connected the plus pole face to the output terminal of a 
sensor 19. by (c) and (d). conversely, connect plus pole faces and connect a minus pole face to the 
output terminal of a sensor 19 at (a) and (b). The minus pole face of 1st piezo-electric sensor 10a 
is made to counter a body surface, and the plus pole face of 2nd piezo-electric sensor 10b is made 
to counter a body surface, as specifically shown in drawing 5 (c). And the minus pole face of 1st 
piezo-electric sensor 10a is connected to one output terminal of a sensor 19, the plus pole face of 
1st piezo-electric sensor 10a and the plus pole face of 2nd piezo-electric sensor 10b are 
connected, and the minus pole face of 2nd piezo-electric sensor 10b is connected to the output 
terminal of another side of a sensor 19. Moreover, as shown in drawing 5 (d), 1st piezo-electric 
sensor 10a and 2nd piezo-electric sensor 10b make a plus pole face counter a body surface, and 
both plus pole faces are connected. And both the minus pole face is connected to both the output 
terminals of a sensor 1 9, respectively. 

[0023] PrawinygL?. expresses the configuration of the pulse wave detection equipment which used 
the sensor 19 by the 2nd operation gestalt In addition, sensor 19 part is displayed in the equal 
circuit. As shown in this drawinj^S R> 6. with the pulse wave detection equipment of this operation 
gestalt, it has the sensor 19 which has two piezo-electric sensors 10a and 10b to which like-pole 
sides were connected, the filter section 22, an amplifier 24, the pulse wave information acquisition 
section 40. and the output section 50. In this pulse wave detection equipment, as shown in drawing 
4 . including in a clock is possible and the pulse wave acquisition section 40 and the output section 
50 function as the 1st operation gestalt similarly. 

[0024] According to this operation gestalt, the wave (before filtering and magnification processing) 
equivalent to the pulse wave C of drawing 3 can be acquired from a sensor 1 9 by connecting 1 st 
piezo-electric sensor 10a and 2nd piezo-electric sensor 10b to a serial. That is. since **** [ the 
number of the filter sections 22 and the amplifiers 24 which process the output signal / one ] since 
the body motion component (noise) is removed in the sensor 19. while the differential section 30 is 
unnecessary, it is possible to simplify circuitry. Moreover, since the body motion signals (noise) 
which both the piezo-electricity sensors 10a and 10b detect are removed on sensor level, a pulse 
wave signal and the signal of this level can be made to output from a sensor 19. Therefore, the 
dynamic range of a circuit (the filter section 22, amplifier 24) can be effectively used according to a 
pulse wave signal. 

[0025] Next, the 3rd operation gestalt is explained. With this 3rd operation gestalt, although 2nd 
piezo-electric sensor 10b also detects a body motion and pulsation, about one of a body motion 
and the pulsation, it detects as the detection wave of 1st piezo-electricity sensor 10a, and a wave 
of an inphase, and detects as a wave of 1st piezo-electric sensor 10a and opposition about 
another side. By this, in detecting pulsation by opposition, it takes the difference of both signals, 
and by taking the sum of both signals, in detecting a body motion by opposition, while removing a 
body motion component, the signal level by pulsation can be raised. That is, it becomes possible to 
make high the S/N ratio of the pulse wave signal to detect. 
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[0026] Drawing,? expresses the principle (b) which detects the arrangement relation (a) of both the 
piezo-electricity sensors 10a and 10b in the 3rd operation gestalt. and the pulse wave of 
opposition, it is shown in this draw ing 7 (a) — as — 1st piezo-electric sensor 10a — ** — it 
arranges on the **** artery 2 — having — the edge of 2nd piezo-electric sensor 10b — ** — the 
installation location of a sensor 19 is adjusted so that it may be arranged on the **** artery 2. 
That is, it attaches in a belt 62 so that the include angle of an inclination [ as opposed to the **** 
artery 2 as the sensor 19 twist in the 1st operation gestalt shown in drawing 4 (c) ] may become 
small. 

[0027] it seems that it is shown in drawing 7 (b) — ** — when the **** artery 2 pulsates, it is 
shown by the arrow head P in the body surface -of the upper part — as — rising — the 
counteraction — ** — by both the sides of the **** artery 2, as shown by the arrow head Q, it 
will become depressed. 2nd piezo-electric sensor 10b arranged at the hollow part detects the'wave 
of opposition in response to tension to the wave of the pulse wave which 1st piezo-electric sensor 
10a arranged at this part that rises detects in response to a pressure. On the other hand, with both 
the locations of the 1st and 2nd piezo-electric sensors 10a and 10b, distinction does not have a 
motion of the epidermis by the body motion, and it carries out the almost same motion. For this 
reason, both the piezo-electricity sensors 10a and 10b will detect the wave of an inphase to a 
body motion. 

[0028] Drawing 8 expresses the output wave over pulsation of both the piezo-electricity sensors 
10a and 10b. As shown in this drawing 8 , the detection wave by 1st piezo-electric sensor 10a is 
Wave A, and the detection wave by 2nd piezo-electric sensor 10b is Wave B. As shown in this 
drawing, by 2nd piezo-electric sensor 10b. pattern-of-pulse-wave B-2 of opposition is detected to 
the pattern of pulse wave A2 in Wave A. It is Wave C which subtracted Wave A from this wave B. 
As shown in this wave C. it becomes possible to be able to acquire the pulse wave signal I of a high 
level more, and to make a S/N ratio high by subtracting the pattern of pulse wave A2 each other 
detected by opposition and B-2. 

[0029] In addition, about the configuration of parts other than sensor 1 9 in the 3rd operation 
gestalt it is possible to consider as one of the circuitry shown in draw ing 1 (a), (b), or drawing 6 . In 
this case, a body motion component is removable by making connection of both the piezo- 
electricity sensors 10a and 10b to one connection of drawing 5 (a) - (d). On the other hand, since a 
body motion component and a pulse wave component are detected by opposition by piezo-electric 
sensor 10b about the pulsation detected by both the piezo-electricity sensors 10a and 10b, both 
the pulse wave component is added by considering as connection of drawing 5 (a) - (d). and it can 
take out on high power level. 

[0030] Next, the 4th operation gestalt is explained. According to the 1st to 3rd operation gestalt, it 
became possible to be able to acquire the body motion wave approximated extremely by using two 
directive piezo-electric high sensors, consequently to remove a body motion component, but since 
both the piezo-electricity sensor is contacted by different skin side, a different body motion in fact 
will have been detected. For this reason, although it was possible to fully have removed a body 
motion component to the body motion by motion which shakes a wrist 5 forward and backward, ' 
when it shook the whole arm, or a more complicated motion is made [ **** / shaking a wrist 5 at 
right and left ]. the body motion wave of the same configuration may necessarily be unable to be 
detected. So, with this operation gestalt, while telling the same motion as the body motion from 
which a property is transmitted to 1st piezo-electric sensor 10a which contacted two steps of 
upper and lower sides for the body surface on a pile and a **** artery in both the same piezo- 
electricity sensors 10a and 10b to 2nd piezo-electric sensor 10b put on the bottom, it considers as 
structure which gets across only to 1st piezo-electric sensor 10a about pulsation. 
[0031] Drawing 9 expresses the structure of the sensor 19 in the 4th operation gestalt it is shown 
in this drawing 9 (a) — as — a sensor 19 — 1st piezo-electric sensor 10a — ** — opposite 
arrangement is carried out on a **** artery, and 2nd piezo-electric sensor 10b is arranged in piles 
on it The structure of both the piezo-electricity sensors 10a and 10b is the same as that of 
drawing 2 . And while support plate 15a and support plate 15b are connected by the holddown 
member 70, as for both the piezo-electricity sensors 10a and 10b. diaphragm 12a and diaphragm 
12b are formed successively by the transfer member 80 through the insulating pads 13a and 13b. 
This holddown member 70 functions as a transfer device. 

[0032] The holddown member 70 consists of two or more fixed columns 73 which form 
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successively the stationary plate 71 fixed to support plate 15b. the stationary plate 72 fixed to 
support plate 15a. and both the stationary plates 71 and 72. The transfer member 80 consists of a 
transfer plate 81 attached in insulating pad 13b, a transfer plate 82 which it is attached in 
insulating pad 13a, and is contacted by the body surface on an artery, and two or more transfer 
columns 83. This transfer plate 81 and the transfer column 83 function as a body motion transfer 
member, and the transfer plate 82 functions as a body motion transfer plate. 

[0033] As shown in drawing 9 (a), the transfer member 80 is greatly formed so that it may stretch 
and come out outside a holddown member 70. And two or more formation of the notch (or it is only 
called a notch including a hole and following both) which is not illustrated in the location 
corresponding to each fixed column 73 is carried out at the periphery section of the transfer plate 
81, and each fixed column 73 is inserted in this notch in the state of non-contact. In the core of 
the transfer plate 82. it is formed in the direction which met the artery so that the slit section 84 
of predetermined width efface may divide the transfer plate 82 into two. And in order to tell only 
pulsation to this slit section 84 at 1st piezo-electric sensor 10a. the tabular flexible member 85 
(pulsating means of communication) is arranged. Although silicon is used as this flexible member 85 
since the skin is contacted, the various flexible materials of rubber, such as crude rubber and 
synthetic rubber, or others are used. The flexible member 85 is being fixed by pasting the end face 
of the transfer plate 82 with which a tabular both-sides side forms the slit section 84. 
[0034] In addition, about the configuration of parts other than sensor 19 in the 4th operation 
gestalt, it is possible to consider as one of the circuitry shown in drawing 1 (a), (b), or drawing 6 . 
and it is **. When considering as the circuitry of drawing 6 . it is good also as connection [ which / 
of drawing 5 (a) - (d) ]. 

[0035] Next, it explains, being attached to actuation of the sensor 19 in the 4th operation gestalt 
constituted in this way. and referring to drawing 9 (bX It is transmitted to the pulsation p according 
being shown in drawing 9 (b) to the **** artery 2 as like, and the flexible member 85 arranged 
along with the **** artery 2 only at propagation and 1st piezo-electric sensor 10a. On the other 
hand, a body motion q is transmitted in the transfer plate 82, the transfer column 83, and the 
transfer plate 81. and is transmitted also to 2nd piezo-electric sensor 10b while it is transmitted to 
1st piezo-electric sensor 10a from the transfer plate 82. Moreover, while being similarly 
transmitted to 2nd piezo-electric sensor 10b from a stationary plate 71 about the external force r 
(this is also contained under the category of a body motion.), such as a body motion transmitted 
from a belt 62. and thrust at the time of being pushed from the outside of a belt 62, a stationary 
plate 71, the fixed column 73. and a stationary plate 72 are transmitted, and it is transmitted also 
to 1 st piezo-electric sensor 1 0a. 

[0036] Thus, the 1st and 2nd piezo-electric sensors 10a and 10b are put on two steps of upper 
and lower sides, and it transmits to both the piezo-electricity sensors 10a and 10b about a body 
motion q and external force r by the holddown member 70 and the transfer member 80, and was 
made to transmit only to 1st piezo-electric sensor 10a by the flexible member 84 about Pulsation p 
according to the 4th operation gestalt For this reason, according to this operation gestalt, since 
the same body motion is detectable by the 1st and 2nd piezo-electric sensors 10a and 10b. the 
removal precision of a body motion can be raised, consequently a more exact pulse wave can be 
detected. 

[0037] Drawing 10 expresses other structures of the sensor 19 in the 4th operation gestalt. In 
addition, the same sign is given to the same part as the sensor 19 shown in drawing 9 , the 
explanation is omitted suitably, and it explains focusing on a different part. By the sensor 19 shown 
in this drajmngJjO^^ , it is greatly formed so that a holddown member 70 may stretch and come out 
outside the transfer member 80. And to the periphery section of a stationary plate 72. two or more 
formation of the notch (not shown) is carried out in the location corresponding to each transfer 
column 83. and each transfer column 83 is inserted in this notch in the state of non-contact at it. 
By considering as such structure, area which touches the body surface of the transfer plate 82 can 
be made small, and the range which detects a body motion can be made small. 

[0038] In addition, you may make it form a holddown member 70 and the transfer member 80 in the 
same size. In this case, a phase is shifted and arranged so that the arrangement location of each 
fixed column 73 and the arrangement location of each transfer column 83 may not lap. And while 
forming two or more notches in the periphery section of the transfer plate 81 and inserting the 
fixed column 73 in the location corresponding to each fixed column 73 in the state of non-contact 
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at it two or more notches are formed also in the periphery section of a stationary plate 72, and 
each transfer column 83 is inserted in the location corresponding to each transfer column 83 in the 
state of non-contact at it. Thus, a sensor 19 can be miniaturized by making a holddown member 70 
and the transfer member 80 into the same size. 

[0039] Moreover, he does not arrange the flexible member 85 in the slit section 84 (pulsating 
means of communication), but is trying to form the space section by the sensor 1 9 shown in 
drawing 10 . Thereby, the body surface on an artery enters into the slit section 84. and contacts 
the insulating pad 13 directly Therefore, the width efface of the slit section 84 is formed more 
widely than the slit section shown in drawing 9 . 

[0040] Drawing 1 1 expresses the structure of further others of the sensor 1 9 in the 4th operation 
gestalt As shown in this drawing 1 1 , the support plates 15a and 15b of the 1st and 2nd piezo- 
electric sensors 10a and 10b are somewhat enlarged, it serves as stationary plates 71 and 72. and 
both the support plates 15a and 15b are formed successively with two or more fixed columns 73 
And the direct transfer plates 82 and 81 are attached in the diaphragms 12a and 12b of the 1st and 
2nd piezo-electric sensors 10a and 10b. and the insulating pads 13a and 13b are not used for them. 
For this reason, as for the transfer plate 82 of the side which contacts the skin at least insulating 
materials, such as an acrylic board, are used. Moreover, the flexible insulating member 85 is 
arranged in the slit section 84 of the transfer plate 82. According to the sensor 19 shown in this 
drawing 1 1 . since member mark can be reduced, production time can be shortened and a 
manufacture unit price can be pressed down at a low price. Moreover, the sensor 19 whole can be 
made thin. 

[0041] In addition. Diaphragms 12a and 12b are somewhat enlarged, and you may make it serve as 
the transfer plates 82 and 81 as structure of further others of the sensor 19 shown in drawing 1 1 . 
In this case, the slit section which met the artery is prepared in the center section of diaphragm 
12a in contact with the skin like the transfer plate 82 of drawing 9 . and the flexible member 85 is 
arranged in it so that diaphragm 12a may be divided into two. And film-like insulating pad 13a is 
attached in diaphragm 12a. Although insulating pad 13a may be attached only to the part of 
diaphragm 12a. it can be attached by attaching in the whole field which contacts the skin also 
including the part of the flexible member 85. and can reduce a man day. 

[0042] (3) In the range which is not limited to each explained operation gestalt and was indicated 
by each claim, invention indicated to modification each claim can adopt various kinds of 
modifications so that it may explain below. In addition, in each modification explained below, 
explanation is omitted about the same component as the configuration explained to each operation 
gestalt and it explains focusing on a part for a variant part. 

[0043] (a) With each operation gestalt in which the 1st gave modification explanation The pulse 
wave information acquisition section 40 is made to possess the number section 41 of pulsometer. 
and it is made to perform acquisition processing which generates a pulse rate and a pulse wave 
signal (pulse signal) as information about a pulse wave. As opposed to having displayed the pulse by 
the pulse rate and green flashing on the display 51 (the pulse numeral section 64. pulse display 65) 
of the output section 50 in this 1st modification In the pulse wave information acquisition section' 
40. storage processing of a pattern of pulse wave is performed, and a pattern of pulse wave is 
outputted to an external device in the output section 50. 

. [0044] Drawing 1 2 expresses the configuration of the pulse wave information acquisition section 40 
in the 1st modification, and the output section 50. As shown in this dra wing 12 . the pulse wave 
information acquisition section 40 is equipped with the A/D-conversion section 45 which carries 
out transform processing of the pattern of pulse wave to a digital signal, and the storage section 46 
which memorizes the pulse wave information after conversion (pattern of pulse wave). The pattern 
of pulse wave outputted from the differential section 30 shown in drawing 1 (a), the differential 
amplifier section 31 shown in ** (b). or the amplifier 24 shown in drawing 6 is supplied to the A/D- 
conversion section 45. As the storage section 46. the various storages which memorize data, such 
as DRAM. SRAM. EEPROM. and a hard disk, magnetically, electrically, and optically can be used, 
and although the capacity is arbitrary, a part and a still more desirable capacity which can 

. accumulate the pulse wave information for 1 month are preferably adopted 1 week by part for 1 
hour - and one day at least. The output section 50 is equipped with the I/F section 55 for 
connecting pulse wave detection equipment to various external devices, such as a personal 
computer and diagnostic equipment of medical application. 
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[0045] According to the 1st modification of such a configuration, a pulse wave can be continuously 
detected in everyday life, and the information can be accumulated. And an external device can be 
connected and the accumulated pulse wave information can be collectively outputted to the I/F 
section 55 later at an external device. Thereby, in the diagnostic eqijipment (external device) of 
medical application, the pulse wave information for a long time is acquired, and the user s condition 
can be more correctly diagnosed from a medicine-viewpoint. For example, it can investigate 
whether it is a user's mental turgescence and relaxed condition by investigating fluctuation of a 
pulse. Moreover, it is also possible to investigate the rhythm of a pulse wave, the magnitude of a 
pulse, the rate of rise (is it quick or is late?) of a pulse, etc. 

[0046] In addition, you may make it combine the 1st modification and each operation gestalt as a 
configuration of the pulse wave information acquisition section 40 and the output section 50. That 
is. the pulse wave information acquisition section 40 is made to possess the number section 41 of 
pulsometer, the A/D-conversion section 45, and the storage section 46, and the pulse wave 
information (pattern of pulse wave) by which A/D conversion was carried out to the storage 
section 46, and the pulse rate for every predetermined time are stored. The predetermined time in 
the case of storing a pulse rate in the storage section 46 can set up the time amount of arbitration 
at intervals of 5 minutes from 5 minutes to 24 hours by the time interval setting section which is 
not illustrated. A pulse rate is stored in the pulse rate for every set-up time interval with the data 
in which the calculation time of day is shown. And the output section 50 is made to possess a 
display 51 and the I/F section 55, and the pulse wave display (green flashing) 65 is displayed on a 
display 51 as a pulse rate 64. When an external device is connected to the I/F section 55. the 
pulse wave information stored in the storage section 46 and the pulse signal supplied if needed 
from the pulse rate, the time-of-day data, and the number section 41 of pulsometer for every fixed 
time amount are outputted. in addition, you may make it display a pattern of pulse wave ( drawing 3 
or C of drawing 8 ) on a display 51 in addition to a pulse rate and a pulse wave display (green 
flashing) (or another screen by the input of a screen change signal — setting) While displaying the 
pattern of pulse wave outputted from the differential section 30, the differential amplifier section 
31, or an amplifier 24 on real time as a pattern of pulse wave in this case, the pattern of pulse 
wave which corresponds by specifying time and time of day is read from the storage section 46, 
and you may make it display the past pattern of pulse wave, 

[0047] (b) Although the sensor 19 was attached in the belt 62, you may make it attach a sensor 19 
in the dial face and the opposite side (side which touches a body surface) of the body 61 of a clock 
with each operation gestalt in which the 2nd gave modification explanation, in this case — the time 
of measuring a pulse — the body 61 of a clock — the shell and the opposite side of a hand — 
carrying out — a sensor 19 -r- ** — you make it located on the **** artery 2 And detection of a 
pulse wave is started by what is done for the depression of the carbon button which supports 
initiation of pulse wave detection of a test subject (or an initiation key is chosen). It becomes 
unnecessary thus, to incorporate wiring in a belt 62 by arranging a sensor 19 on the body 61 of a 
clock. 

[0048] (c) As the 3rd modification [ 3rd ] of a modification, you may constitute as independent 
equipment, without building pulse wave detection equipment into a clock, also in this case, the case 
of a clock the same — the parts of a sensor 19 and others — dissociating — constituting — a 
sensor 19 — ** — it may arrange by the belt on the **** artery 2. and each part other than 
sensor 19 (the filter section 22. an amplifier 24. the differential section 30. the pulse wave 
information acquisition section 40. output section 50) may be arranged to the back side of a hand. 
Moreover, it constitutes from an another object and you may make it connect both with the belt 
with which parts other than sensor 19 were attached in the sensor 19 with wiring. In this case, a 
sensor 19 is arranged on a brachial artery from on thin clothing, such as Y shirt, and you may make 
it contain parts other than sensor 19 to a chest pocket or the inside pocket of a suite. In addition, 
the 2nd modification and 3rd modification can also be combined with the 1st modification, moreover 

^:tc except for a **** artery and a brachial artery — a femoral artery, a common carotid 
artery, a ulnar artery, a front tibial artery, a back tibial artery, and the arteria dorsalis pedis — it 
carries out and you may make it arrange 1st piezo-electric sensor 10a on ** or an artery (popliteal 
fossa artery) And you may make it fix a sensor 1 9 on an artery not using a belt or a band but using 
the tape of medical application depending on the artery location which takes and receives pulse 
wave detection equipment. 
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[0049] In addition, although 2nd piezo-electric sensor 10b has been arranged on the wrist outside 
of 2nd piezo-electric sensor 10a arranged on the sensor 19 shown in drawing 4 (c) and drawing 7 
(a), and the **** artery 2. you may make it arrange 2nd piezo-electric sensor 10b to the opposite 
side (wrist inside on a **** artery). 

[0050] Although the transfer plate 82 considered as the configuration carried out 2 ****s by the 
slit section 84 formed along with the artery with the 4th operation gestalt shown in drawing 9 , 
drawing 10 , and drawing 1 1 , you may make it connect the both ends which met the artery of both 
the transfer plate by the connection member. In this case, since pulsation will be transmitted to 
2nd piezo-electric sensor 10b if a connection member contacts the body surface on an artery, a 
connection member is made into an arch configuration and it is made not to contact the body 
surface on pulsation. Thus, the reinforcement of the transfer plate 82 can be raised by connecting 
the transfer plate 82 arranged by the connection member at the both sides on an artery. In 
addition, a connection member may be connected to transfer plate 82 edge because 1st piezo- 
electric sensor 10a exists, and as long as it is the location which avoided the 1st piezo-electric 
sensor, it may not necessarily be an edge. 
[0051] 

[Effect of the Invention] Since the information about a pulse wave was acquired from the detecting 
signal by the 1 st piezo-electric sensor arranged on an artery, and the detecting signal by the 2nd 
piezo-electric sensor arranged in near which avoided the artery top according to the pulse wave 
detection equipment of this invention, a body motion component can be removed without 
weakening a pulse wave component. Therefore, there are few detection errors by the body motion, 
and they can detect a more exact pulse wave. Moreover, since it considered as structure which 
gets across only to the 1st piezo-electric sensor about pulsation while telling the same motion as 
the body motion which gets across to the 1st piezo-electric sensor which contacted the body 
surface on an artery to the 2nd piezo-electric sensor according to the pulse wave detection 
equipment of this invention, the removal precision of a body motion can be raised, consequently a 
more exact pulse wave can be detected. 



[Translation done.] 
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